Europalsches Patentamt 
(g) ^KNM European Patent Office 

OffflcQ «urop^n des brevets 




@ Publication number : 0 626 637 A1 



EUROPEAN PATENT APPLICATION 



CO 

<o 

CO 
CM 
CD 



g) Application number : d4303476.9 
g) Date of filing : 16.05.94 



@ inL ci.« : G06F 3/147, G09G 3/20 



@ Priority: 18.05.93 Fl 932262 

© Date of publication of application ; 
30.11.94 Bulletin 94/48 

(S) Designated Contracting States : 
DE ES FR 6B SB 



© Applicant: NOKIA MOBILE PHONES LTD. 
P.O. Box 86 
SF-24101 Sale (Fl) 



(g) Inventor : PSysflri, Timo 
Eeriklnkatu 3 A 11 
SF*24100 Salo (Fl) 

@ Representative : Frain, Timothy John 
Nokia Mobile Phones, 
St George's Court, 
St George's Road, 
9 High Street 

Camberiey, Surrey GUIS 3QZ (GB) 



@) Clrcuitiy and method for controlling a character oriented display in portable equipment 



@ A display control circuit suitable for a paging 
device or other portable equipment, has the 
logic (1) of the display controller, the microcon- 
troller and memory processing block (2), the 
signal memory (3) and the character generator 
(4) adapted to cmimunk^ate by dedicated 
buses. Furthermore, a method for controlling 
the circuit is disclosed. Using the solutton ac- 
cording to the inventkin a faster and more 
flexible provision to use country-specific spe- 
cial character sets is achieved. 
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The present Invention relates to a display control 
circuit and a method for controlling a display circuit 
In particular, the invention relates to controlling dis- 
plays for portable equipment. 

Whilst portat>le equipment such as radio tele- 
phones or paging devices are becoming increasingly 
smaller and more versatile, there has been a corre- 
sponding Increase in the number of components used 
In such equipment In particular, separate memories 
and display controllers occupy a major part of the oc- 
cult board and of the volume of such portable equip- 
ment. The wiring on the circuit boards, which are small 
in surface area, is also complex and multiple conduc- 
tor layers have to be added to the circuit board. Typ- 
ically, the greatest concentration of data transmis- 
sion, in addition to the reception of signals, is between 
the memory circuits and the display controller. 

Since the numtier of conductors should be mini- 
mized, circuits provided with a communications bus 
are often chosen. This slows down data comnnunlca- 
tions since the bus has to be shared with other devic- 
es. Frequently circuits having a suitable bus are not 
available. As the amount of data for display increases, 
the demands placed on display controllers have cor- 
respondingly increased and it has been necessary to 
enhance their capacity and flexibility. 

The development of commercial display control- 
lers has concentrated mainly on providing facilities 
for large graphical panel displays. A graphic display 
requires larger storage and processing capacity from 
the controlling microcontroller then conventionally 
available, resulting In greater power consumption. 
Additionally, when using character-based display 
controllers flexible converting of characters is diffi- 
cult and cannot be equally achieved, especially when 
using a f bced character generator in which the desired 
character set is stored. However, when using charac- 
ter based display controllers not nearly as much infor- 
mation needs to be transferred via the bus when up- 
dating the display. Thus, a simpler, slower and cheap- 
er microcontroller can be used. 

Decreased supply voltages for the control logic 
have been a problem recently since most convention- 
al controllers are intended for use with a supply vol- 
tage of five volts only. This has accelerated a process 
to design and implement a suitable circuit for portable 
equipment and paging devices in particular. 

In a first aspect of the invention there Is provided 
a display control circuit for portable equipment, com- 
prising a display^a,display„oontroller,.a.micrpcontrolj^ 
ler and memory processing block, a signal memory, 
a character generator and a buffer, wherein the dis- 
play controller, microcontroller, signal memory, char- 
acter generator and buffer are adapted to communi- 
cate with each other via dedicated display control cir- 
cuit buses. 

This has the advantage that the relatively high 
data transfer associated with display control circuitry 
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can take place quickly, since there are few problems 
of bus contention. Additionally, the fan out of individ- 
ual circuit components needs to be less due to the 
dedicated buses and hence the power consumption 
can be reduced. 

In a second aspect of the inventton there is pro- 
vided a method for controlling a display control circuit 
for portable equipment, comprising a display, a dis- 
play controller, a microcontroller and merTK>ry proc- 
essing block, a signal memory, a character generator 
and a buffer, wherein the display control circuit is fbr- 
nrtatted, a character set is loaded to the memory, the 
display control circuit waits for an inconning signal, 
and the received signal is stored in the memory, after 
which the display control circuit starts, when desired, 
to display the first signal. 

A detailed embodiment of the Invention is descri- 
bed below, by way of example only, and with refer- 
ence to the appended drawings, in which: 

Fig. 1 shows a block diagram of the display con- 
trol circuit in accordance with the invention, and 
Fig. 2 shows a functional flow diagram of the dis- 
play control circuit In accordance with the inven- 
tion. 

Fig. 1 schematically illustrates a display control 
circuit for a paging device In accordance with the in- 
vention. Display controller 1 controls the liquid crystal 
display which display the characters and the graph- 
tes. 

Microcontroller 2 inputs to the display controller 
1 data for a bit figure display or internal character gen- 
erator (RAM) 4. All the functional elements of the dis- 
play control circuit are connected via their own ded^ 
cated buses, independent of the main circuit t)oard 
bus. Thus, there is very little bus contention between 
parts of the display control circuit and other compo- 
nents on the main circuit board. 

The display controller 1 is connected to the circuit 
board bus via a buffer 5. Data from the bus is stored 
in signal memory (RAM) 3 of the display control circuit 
which Is In the form of an integrated mlcrodrcuit The 
display control circuit has extremely low power con- 
sumption and a wide working voltage range. 

Fig. 2 illustrates a functional flow diagram of the 
display control circuit. First the display control circuit 
is fonratted 6, after which a character set for each 
country is loaded 7 into memory 3 of the paging de- 
vice. Next an incoming signal is anticipated 8 and 
upon receiving the signal it is stored 9 into memory 3. 
The sig nal can then be dis pla yed 10 on th e display 
unit whenever desired using an external command 
typically input to the paging device by a user. 

When displaying the message conresponding to 
the signal the start address of the signal is first fed 11 
Into controller 2. Next the symbols for driving the dis- 
play and corresponding to the characters in the mes- 
sage are coded 12 from character set 4. after which 
the display controller 1 drives the signal onto display 
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13. After this, the process of bringing the next signal 
onto display 14 can be started if desired. 

A configuration for a display control circuit as de- 
scribed above lends itself to the connbination of the 
display controller, the RAM-memory 3 and an EE- s 
PROM-memory 4 when necessary, onto a single in- 
tegrated circuit. Thus 3 to 5 individual circuit compo- 
nents can be replaced by one or two circuits depend- 
ing on thesize of the display. ' 

The display control circuit is so designed that a io 
memory page directed to the display can be freely de- 
fined from any point in memory 3. This results in a fast 
and flexible processing of the display t>ecause it is not 
necessary to transfer the data to a separata nnemory 
in the microcontroller and then to the display control- f 5 
ler, but directly to the display controller. All that needs 
to be done is to indicate to the controller where in the 
memory the desired display page begins. 

The silicon area of an integrated display control 
cbrcu It would need to be widened If the number of pins 20 
is increased. However, the control logic of the display 
controller 1 does not need a wider area and thus there 
would be plenty of space left on the integrated circuit 
board for memory 3. 

A part of the RAM-memory or the EEPROM- 25 
memory may be reserved for character generator 4. 
A convertible character set can be placed in the dis- 
play control circuit which can be loaded into the de- 
vice according to the needs of the customer or the 
country in which the portable equipnnent is located or 30 
to be used. In this way the best and cheapest way to 
meet the demands of a customer can be achieved. 

By using a solution in accordance with the inven- 
tion display controllers and menrKvies can be integrat- 
ed naturally. Thus an ever faster and more flexible as 
provision for country-specific special character sets 
can be achieved. 

In particular, the invention can be applied both in 
current alphameric RDS/MBS paging devices and al- 
phameric POGSAC paging devices as well as in the 40 
devices of the Pan-European ERMES-system which 
is being developed. The paging devices of the 
ERMES-system require a large storage capacity as 
well as very flexible processing of the display and 
data. ^ 

In view of the foregoing description ft will be evi- 
dent to a person skilled in the art that various modi- 
fications may be n^de within the scope of the inven- 
tion. 

Thfl scope of the present disclosure includes an y so 

novel feature or combination of features disclosed 
therein either explicttly or any generalisation thereof 
irrespective of whether or not it relates to the claimed 
invention or mitigates any or ail of the problems ad- 
dressed by the present invention. The applicant here- ss 
by gives notice that new claims may be formulated to 
such features during prosecution of this application or 
of any such further application derived therefrom. 



Claima 

1. A display control circuit for portable equipment, 
comprising a display, a display controller (1), a 
microcontroller and memory processing block 
(2), a signal memory (3). a character generator 
(4) and a buffer (5), wherein the display controller 

(1) . microcontroller (2), signal mennory (3), char- 
acter generator (4) and buffer (5) are adapted to 
convnuntcate with each other via dedicated dis- 
play control circuit buses (15). 

2. A display control circuit according to daim 1, 
wherein the display controller (1), microcontroller 

(2) , signal memory (3). character generator (4) 
and buffer (5) form an integrated circuit 

3. A display control circuit according to diaim 1 or 
claim 2, wherein the buffer (5) is coupled to an ex- 
ternal bus (18). 

4. A display control circuit according to any preced- 
ing claim, wherein a memory page in the memory 

(3) can be freely defined from any point In the 
memory (3). 

5. A display control circuit according to any preced- 
ing daim, wherein the signal memory (3) is RAM 
and further comprising an EEPROM. 

6. A display control circuit according to any preced- 
ing daim wherein a part of the signal memory (3) 
or the EEPROM-menfK>ry is reserved for the 
character generator (4). 

7. A display control drcuit according to any preced- 
ing claim, adapted for alphameric RDS/MBS 
ERMES-system or POGSAC-system paging de- 
vtoes. 

8. A method for controlling a display control circuit 
for portable equipment, comprising a display, a 
display controlier(l), a microcontroller and mem- 
ory processing block (2), a signal memory (3), a 
character generator (4) and a buffer (5), wherein 
the display control cirouit is formatted (6), a char- 
acter set is loaded to the memory (7). the display 
control circuit waits for an incoming signal (8), 
and the received signal is stored in the menwry 

(9). after which the dis pla y control drcu it starts, 

when desired, to display the first signal (10). 

9. A method according to daim 8, wherein the dis- 
play control circuit performs transmission of the 
signal to the display so that the start address of 
the signal is fed into the controller (11), the sym- 
bols corresponding to the charactere are coded 
from the character set (12) and the display con- 
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trailer brings the signal onto the display (1 3). after 
which the display control circuit starts, when de- 
sired, to bring the next signal onto the display 
(14). 

10. A method according to any of daims 7 to 9. 
wherein the character set may be user specific or 
correspond to a country in which the display con- 
trol circuit is being used. 
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